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«**L<tt*tt07^7?>'i % «il<ttttftO?7 
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OfCH^aSQaH 
H 2 N(C^ 2 ) 2 NH-/^" N 

0(CH2) 3 S03H 



r 



3 0 Cu 



3 1 Cu 



3 2 Cu 



3 3 Cu 



HN 

N=< 

H 2 N(CH2) 2 NH< N 

NH 2 




COOH 



SOjH 



HQ 3 S 



H a N(CH2) 2 NH^ Vj SQ3H 



NH(CHa) 2 OH 



HQgS 

HN 




S03H 



f*-(CH£ 2 OH 
HO(CH2) 2 




H 2 N(CH 2 ) 2 NH^ N "jg 



SO3H 
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T »< y I 

j \^ ./ 2 


3 4 


Cu 


1 H03 \_ 
H 2 N(CH2)2NH< X \| 


3 5 


Cu 


J HOa \ 1 
H 2 N(CH2) 2 NH< X N SOaH 


3 6 


Cu 


H0 3 S 


3 7 


Cu | 


HOaS 

H 2 N(CH2) 2 NH-( X N OH 50 3 H 

HN-/ V-CHgOH 
HO OH 


3 8 


Cu 


N-{CH 2 )2S0 3 H 
N=< j 
HaNfCH^jNH-^ N j 


3 9 i 


Cu \ 


COOH 1 

MM 

HaNCCH^H^^N fcoOH 
NH(CH2) 2 S03H 
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4 0 


C u 


H 2 N(CHJ 2 NH^^N 


4 1 


C u 


" pOon 

H 2 N(CH a ) a NH-( N N 

N V 

CQOH 


4 2 


N i 


HObS. " 

H 2 N(CH 2 ) 2 NH<\ \| N S03H 
N^2 


4 3 


[ N i 


NH(CH 2 ) 2 S0 3 H ~ i 

NH(CH2) 2 S0 3 H 


4 4 1 


Z n 


— H °3Sv 

NH 2 


4 5 


Z n 


NHfCHafcSOgH ~ j 

HaNfCH^aNH-^ \| 

. NHfCH^aSOaH | 


4 6 


A 1 OH 


H 2 N(CH 2 ) 2 NH^ N ^N X S0 3 H 

NH 2 1 


4 7 


A 1 OH 


~~ NHfCHakSOaH ' 

H 2 N(CH 2 ) 2 NH< > 

NHfCH^SOgH 
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M> Ri 7 > RisJiHiT 



[0 0 7 1] 

^ (14) «K ^-g^O&gfi^^-e*^ t^)35 ? ±^T'*-&, 
gEtlil^O^^^-t-o 1, m, nliOK±4ttK-^o ) 
J»W©7*n->7->ffc^«**£«fc*fc»K 75 Htfflfc. ft (X) T-fg^ns 
*«T§>OJtap*l : 3-3 : lfiv>s:tWiLv> 0 75 KffcSI«!>tt$W»v»» 
# h fttz -7 9 n -> 7 - 5"ffc£-» fc^T*-* -f >- * -CBS L fcUfgO * 

< *vr>»tt*«fi<4*«rtiu*4„ tot, (x) x-mztizft 

«7 5>©«ffljcjetr, 7 5 KflflHfc, *«T 3 U a'5>XOJ: 

v»JMs*WR1-*LHfJ:v» 0 
[0 0 7 2] 

W 7 ^ D y 7 - ^ 0 

[0 0 7 3] 

TI2^ (6) TS$^*^l7i'ny7- ^^fc^-J^I - *,, 

ffrft%©aqflET, 4-*/i/*7*/u««|3M(otfci:, 4 7 (At*) 
7*^^g#:££/S£-££;jR;:j; t)mt>ti& 0 A -X)V*y 9 (to*) 7*;H* 

nrtl-e&^o 4 -^fl/*7^^R|t*#t LT(±4 -*/i>*7*ji/H* % 4 -x/i/#*E;Jc7 
4-*;i/*7*;n' 5 h\ 4-*/i>*7*n-h 4 S £<± 5 -*/M*- 2 

ffi*»±4-*fl/#7*/l/»lt*#l*/l/fc#L5~ 1 0 OffiME/Wi-C**,, 
[0 0 7 4] 
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d(L0 3 S) N ^^H 
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[0 0 7 5] 

Dlfl/^^'J3-^ HJ*nn^4f> % ?DDt7^V^ - hn^^ .; 

R**##»ffeiL* 0 IMliii 4-7^*7^ ^Hii&o 1 ~ 
10 0 Kfifg-c* * 0 

[0 0 7 61 

LT{±, 1, 8->*7f^^n [ 5f 4, 0] - 7-^>^±>^ *VzTT>m 

T>*-v am* •> BM*#*tf «, *t* 0 «fiti 4 - 7 9 r^mm*- 1 cm 

U 0. 0 0 1 - lfg-^^T-^^o 
[0 0 7 7] 

tlfb^atli, L i, Na, K, Mg, Ti,Zr,V, Nb 
, W, Mn, Fe> Co, Ni> Ru, R h, P d, O s, I r, P 
u, Zn, Cd, Hg, A 1, Ga, In, Si, Ge, S n, Pb 



» T a , Cr, Mo 
t, Cu, A g , A 
. S b, B i ^<D'^ 



l-t/ufctfU 0. 15-0. 3 5«W*4. 

[0 0 7 8] 

m^m\tm% 100-290 t-c* °c-?&z> 0 t kbu& 

[0 0 7 9] • 

lifffB^; (6) t:i3V^TM#|@-C^5 , i7 ^ n y 7 - >X /'if lifotli 
> Wtt8KIJ«0*ftT**S*i, ItrfS^ (6) K£f T £a, b, c, d^lti? 

^Mfc-g-tHi, ^;u*7>^jKtf> 4-*jv*:7*;h& (i4^) , *&fbisa (1 i) (0 

. 3*/U) , nt'j7f>l7>^ 9 A (0. 0 0 3^) , (6^) , j&it 
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T^-^A (0. S*=)V) $-i8 0t, 6P*WEfc*«£fcKJ:»>liiriB5S; (6) X~m 

2iizmy*ui'T->'X)i'*z'mi>mbttz> 0 4-*fr*-7 9fc®mmfc, Mit&m 

10 0 8 01 

A (6) 7*n3/T = >x***im^©tt f&MflSSK 

, ^onxji/*>Bfc+-eirnnfb#j* J R(&5«<ncj;o> ^ (8) -eScStt* 7 * n -> 

tciftA $ fit & J: v>„ 
[0 0 8 1] 




,(S0 2 CI)a 



(8) 



c(CI0 2 S) 



(S0 2 CI)b 



ess*, m. a, b, c, <u±mztmc±m*mi- 0 ) 

[0 0 8 2] 

mtS7^ny7-^;K1>^Bij Kt x 75 Wfcffli TIBS (X 

) -C*§*t*^raT5 >Sr**«t*-Cji#pH8~l 0, ii# 5 -~ 7 0 T\ 1 ~ 2 0 

[0 0 8 3] 
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Hrsl— A— 1^— ( N 
R 17 .A_R 18 N-( 
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1 0. 0 8.4] . [ a o; 8;4 j. 

[0 0 8 5] 
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3t (X) «*^**«T5 ^0««*ttS:RWi-* 0 «^tfYfci)»*JS1-*T§ 7 
*3-*»Xtt*- M-%0. 9 5-1. l^)Ut2, 4, 
-M;T5» (^Hn^K) l*;vt^TifpH3-7,M5-4 0t 
. «#2~1 2P#HI£US;5*-c\ 1 <fcv>-t\ Z fcttJEi"* 7 3 T 

*3-*«Xlif*-/l/«ta#0. 9 5-1. l^iIfpH4rlO,«*5-8 

or, a*o. 5~i 2B#raRjfc§*s£fcfcj:»K 2*»-6-*t»* 0 ^tv>-c % "a* p 

H9-12, It50-90t, ifO. 5-8 M-?&«t*<C#J& : *-« y'7 5 >|g 1 - 
5 0**»6***ifc|=j: ij, _t|a^ (X) &*t*. as-g-ofll^fi 

[0 0 8 6] 

>W (Pc) 7&*2fi# (jJ!xlfPc-L-Pc) 4fctt3*ft:*^j9:L^*6W^j«L 
[0 0 8 7] 

LfS$ ^ 2lOl^ili^;^;;H- S 0 2 -, - S 0 2 -NH - S O2 - & 
[0 0 8 8] 

id \^x%bixtt§&m<D7 9uisT->it&mmffiy.\±&i0TWL, ataxic * 

L<Ji50-70t: KMf£, it:^ £3ra x. tiUfft * i l v>„ 

[0 0 8 9] 
[0 0 9 0] 

4v>to#ffiL<, -?-o^fi«og^{± % 7^ny7-wb^n-c i-s.u f so 4 2 - 

^ltLT5fl%»T, »4L<I±3M%JEIT, SEfcff* L < tt 1 M%EITT? 

-f^^+jrif^T-c^s,, crau f S04 2 -Wv>$^o7^D->7- 

> f « jft-f £ iC {± „ fix. tf&ft&HI * * miSVjffeX li*^7^Dy7i^ 

^3-^L<li«l-3 07^-^ Mt=»4 L<{i^/-;K 
Xf±2--/n/ty-^T'*^o 7*3 -^"COJKttftfcia^BRtc, 7* a - 

[0 0 9 1 ] 
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[0 0 9 21 

1-2. 5S4%^t§ii4 0 
[0 0 9 3 J 

^ftwivo 9umimt LxmmztiZo *&m<o4 >**\z, ±m^xdizLxn 

mm) . ®mmmk mm^mm, mmmummi, mmm&tLxmmztiz e *<om 
* >?mmtk LT«i, fajxjf, MrumMii, pHiti, mrnm, %m 

6 0fi%»IL<l±l 0-5 0MM%m^, ^>^mmMlt0^2 0M:%fcFiL<ti 

o-i 5m*%m^z<7>tf&\,* 0 

[0 0 9 4] 

/■>v-;k ^vyn/v^, n _y^ y _ ;l/> ^ v ^;_^ m-y? y-fr, ^= 

^y-;^Cl-C47^/-^ N, N-i^^*;i/ATS KS^iiN N- 
^^7-th7U*f(9*;^i7?K, 2-tfnijK^ x N-**-/u- 2 - tfn y 

1, 3-5>*?-/H3*'Vi;3>3'-2-5i->*;fctti, 
tf 5 K-2-*>*«!>tt*8ia;*- h T-feb>, ^ f;i/xfj^ h ^ 2 -^;P- 
2 -fc Kn*~>U'*:/-4-*5'*«>*- b y tf zi ±y y 7 - jv, fF7t Kn?7 

l^^yn-;^ i, 2-4fc»±l, 4 -T?- U>jn) =r-;K i, 6 -^W 
=r-/K i?x.*V>iry hy J^l^^y 7- hyxf i/^/ij n-;K 

yva-)\,*$<D (C2-C6) 7^i,>M*ttS€yv-, a-y^T-ifciitf'; 

T;i/^lx>^ij n-^rtrJi.-f-jj-^y ^ij -ty > x lf 2 , 6-hV 

•^l^^y n-;^yxf;ux-r;^ vfxfi/y^ij 3-^y^f/px-f^liv 
IlJh'JxfW^/Vn-^yxf^x-f^^nr^n-^ (C1-C4) T 
[0 0 9 5] 

^f&W©* ^*fcj3v>T> *»te#«»aii: LTSF4 u>6oii> -fv^v^ ^ 

V N-^f^-2-en'JK>-e*^ «fc 0 » * L < li<{ y ^n/^y -;k ^y* 
y> % y'xfi/v^.jn-^ 2-fcfn y K^T?** 0 £*t6©*»te#«»aitt. J£® 

[0 0 9 6] 

*^©-fb^»«*«6tffe*t* 0 *Si^Br^M*fttLrtt % ^Ix.Jf^v^^no^iy 
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- J, t*;*"i^ T, ' ,;> " 8 -*^ 5-^0-2-^;;- !,^ 

3 7 ^ >7 ^ D ^^XL (S) , ^a.^xL-f (t) 4 
[0 0 9 7] 



[0 0 9 8] 
[0 0 9 9] 

[0 10 1] *VT*>, 
[0 10 2] 
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7^J^y^f;i/7^Si-?^^>, 2-r;i-*;i,-N-#;i/*-*v^;i/--N-fc K 

* vx.^ V y * ? +n> y x^;vx-r;K ** <; yxf ^ >- K7'v'^7ix^x-r * 

*yxfl/>*l/-f>ix^^ iH'J^yxf^v^T,,) >ix^f;K V /Hf 

ft^x:*?-;^ 2, 4, 7, 9-f h7>f^-5-fy>-4 7-5>*- * 3 
, 6-5^**-4-***-:/-3. 6-->-*-;k 3, 5-<>V*-*-l .*->V- 

8 2 4 6 5. ^7r/STG») , «$**W6;fr* 0 ^tLfeOW #® 

nu J:»)ifSL<li2 5~6 0mN/mTiJ o ifc*»Wo>f >^ott«tt3 OmP a 

• sWTWi Lv\, ^K2 OmP a • s ^Tim^l"* d t J: t)«F£ Lv> 0 
[0 10 4] 

10 10 5] 

?2t? v JTJtf ****** h > *^<^ > * <t Ltt/it^^iJM« 

n> > »Jt<li« 0. 8^^n>~o. 2 5 ?n>t^4 0 
[0 10 6] 

[0107] 

¥*^-r*> 7'J-Hl< li^x 'J ^77M ; 00*. #7} 75 -j£#<h LT^flMSi*^ 
-^O^ i^fV^f ; ^Alft 7 h ^7 ^ 7>h7f7^fO 

[0108] 

*; 7 : i ? i ; irjp> i*^*-" ^ 7 r- y ^»ft i?**** r y - A l ' 

ft ^*^rt-«-rvr-^^*# ; r«^iirT';-'; rytm. **-y/nwk *v*, r '->£ : **G&** 

7 ^ h7 * y ^ 7> h?ey K^ftt*o«t9ft^y mx.ifi?**w 
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[0 111] 
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I v 1 1 O j 

LBKP, NBKP^«;^/, G P, PGW, RMP TMP fTMP 

*S «**si**owp«t»*L, m» 

>^'??SS!^?J*i^ ^^^^ ™*%V*VS< 

1?i?Jf p *> wis*****) 
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[0 1 1 8] 
[0 119] 

[?12 0] ^^tililifi2ii?Uw 0 



^VW7^f7^^>h, #»;xf>> 70B*^I MOT - 

• ^.[o i 2 i-1 ' "•'• >:; !'/;.r.^:'J. v '^5:? :: ''' " : " r:.:. - ; « r <**'■■ 

'<yfi*-hm tz*m$tiz*&u > : H£&^ **P5v"vW ****»A4k 
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[0 12 2J 
[0 12 3] 

is? ? M f f^iis?" ? i v ' *^*«^w?7 *r sss k 

Hi 2 4] ^^^^^^i^^mj, 
[0 12 5] 

[0 12 6] 
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[nm^j 

[0 12 8] 

[o 1 2^:31^ " • 
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6 2 9 nm „ W ^* Sbh Amax • 

(2 [oT3 0] n>T " > ^ h ^ X;l/ ^^^ :5M3,; K ( ^ gmS2) 

[0 13 1] 

(3) i TI3S: (x-i) « (x) K*it*Y#r=y>-2. 5-yx^>^ z# 

[0?3 2J Rl7> Rl8 *'** = ** Jlt ^**ft*«) 

[ft8] 



(X-1) 



HO3S 

HN — C \ 

H 2 NCH 2 CH 2 NH\ JM X S0 3 H 
NH 2 

[0 13 3] 

. 9„5,Wk/7^9 6. 58&&&AL3 0&WmWLtz o *KT-y>-2 5-v 
W^th-^Ai (MUE9 1. 2%) 15 0. 8«**XU 2 5%klLki 

iMplTu 2? t*555f f * rofca 1 oraTwaaiL^ 2 5 96* 

7X6 0. 7«iDLlO~Ht, 2*H*V»-C2 7~3 0T3, 2«f&^J i 
5Sf ^ \ 6 ° °»*** L 8 ° ^ 1 * SSf 2 0 0 0«K 

j^-^rs^ 1 9 ri*? f sisr 1 **** *« 

[0 13 4] fe ^ L> * (X_I ) ©fll*** 1 2 5. 8«B#fc 0 

(4) **2 0 0^: (2) mati7^nv7^^ 9W >^n^K 
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Amax:6 0 8. 5 nm(*Mt) ^«W«^7LL„ 
[0 13 5] 
[ft 9] 




--{SO3H ), 

--£so 2 NH 2 ) 



H03S 



(9) 



( v "S0 2 NHCH 2 CH 2 NH— ^ N 
\ NH 2 



SO3H 



[0 13 6] 

. *3 0«4»H* (X-l) ©ft*** 2. l«»»3*Ao*WL 2 ««I^?L 
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(0 13 8] 
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TIH^ (X-2) (5ft (X) {Cj3tt^Y^2-7^y+7^i.>_ 4 a a u„ 



(0 13 91 
lit! 0] 



H0 3 S 



HN 



HzNCHaCHaNH^ .N S0 3 H 
N— ^ 

NH 2 
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S5 ?ot»-M . ££l?****= 8 W * ^2 0 0«£ 

[0 14 1] 
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-(SO3H ), 
- -(-S0 2 NH 2 ) 



jrS02HNCH 2 CH 2 NH-i 



H0 3 S 



SO3H 



(12) 



NH, 



n 



(1) T8E* (X-3) & (X) fc*»**Y**T-y >-2 5-^jb*>» 7^ 



2 

[0 14 3] 
1 2 ] 



H0 3 



HN- 

H 2 NCH 2 CH 2 NH\ N SO a H 




(X-3) 



NHCH 2 CH 2 s6 3 H 



" a i n*, ■■- 



[0 14 4] . , 
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[0 14 6] 

(A) <0?e>m& 

-r > ? <d p k& &r~ted.: 



— (S0 3 H ) ( 
- -(-S0 2 NH 2 ) 



m 



HQ 



I0 3 S 



-S0 2 HNCH 2 CH 2 NH-(\ N SO a H 
N— < 

NHCH 2 CH 2 S0 3 H 
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/■ 



0. 4 
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J-7^-*l04P650 (Mffttft B«ft*tt«) 0." it 
[0148] 10 °- °^ 

[0 14 9] 

lotsO] p R-10 1)«2« K -f^^, Fiai 4*J o 

(c) le^MftoM 

1. feffiffFfli 

Ora\ b Lv»*«rtK#^ 

X : a . b tt*t=jQF* L^««nt=#«E 
[0 15 1] 
2. ftftftftft 

*«vs 0. 3 6W/¥#*-h*£*4 iS.?? Ci 4 0 0 0) 

a : Tj%-&*£ 5 0 - 7 0 % 

[0 15 2] 
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